
 
 

 

APPENDIX E: 

ADDITIONAL STUDIES 





projects and the sewer system is interconnected, additional storm water detention will be 
provided on one of the other projects to compensate for the required detention requirement for 
this project. 

Design Criteria 
Storm pipes:  2‐year storm 

RUNOFF SUMMARY  
EVENT          EX. RUNOFF (CFS)    PRO. RUNOFF (CFS)    RESULT (CFS) 

1‐year                 1.19              1.24                +0.05 
2‐year                 1.45             1.50                 +0.05 
5‐year    1.83        1.88            +0.05 
10‐year               2.15              2.20            +0.05   
25‐year               2.40            2.45            +0.05 
50‐year   2.72        2.77            +0.05 
100‐year             2.97              3.02            +0.05 

See attached storm calculations. 
 
Sanitary Sewer 
The 5‐story building will have an 8” SDR‐35 PVC sanitary lateral 2.0% minimum slope.  This sewer 
will tie into the existing 36” City of Buffalo sanitary sewer located on Bryant Street. 
 
Design Parameters 
Office Space:      0.1 gal/day/sf x 14,251 sf = 1,330 gpd 
Retail Space:       0.1 gal/day/sf x 13,303 sf = 1,452 gpd 
1‐bdrm apt:      110 gal/day/unit x 2 units = 220 gpd  
2‐bdrm apt:      220 gal/day/unit x 16 units = 3,520 gpd 
3‐bdrm apt:      330 gal/day/unit x 5 units = 1,650 gpd 
Total:                     8,172 gpd 
 
The  hydraulic  loading  rate  is  per  “Design  Standards  for Wastewater  Treatment Works”  1988, 
NYSDEC. 
 
See downstream sewer capacity analysis. It is to be noted the attached downstream capacity report 
encompasses the entire Elmwood Crossing project. 
 
Water System 
A 4” class 52 DI domestic water service will service the 5‐story building which will tap the existing 
12” Bryant Street water main.  A separate 6” Class 52 DI fire service will tap the existing 12” Bryant 
Street water main.  A meter and RPZ will be installed on the domestic service inside the building.  A 
double check valve detector assembly will be installed on the fire service also inside the building.  
Heat and  light will be provided  in the area of these devices and the RPZ will have a drain to the 
exterior for testing and failure purposes.  The fire system will be designed by others. 
 
 
 
 



Domestic Summary: 
 

Peak Operating Demand:  22.47 gpm 
Water Main:      12” on Bryant Street 

  Static Pressure:      51 psi (provided by City of Buffalo) 
Friction Loss:      0.0 psi 
Loss through meter/RPZ:  13.0 psi 
Elevation Loss:      0.0 psi 
Pressure after RPZ & Meter:  38.0 psi 

 
@ Top floor 
Elevation Loss (to top floor):  25.98 psi 
Pressure @ top floor:    12.0 psi (@ top floor) 

 
Repairs to all devices will be made during off hours, dual backflow preventers are not required.  The 
proposed building and existing church building are not located in a 100‐year flood plain. 
 
Disinfection of the water service following installation will be continuous feed, according to AWWA 
C‐651, latest revision. 
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Sanitary Demand Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sanitary Sewer & Water Demand Calcs

451 Elmwood

Housing gal/d/bdrm x unit = gpd
gal/d/bdrm x unit = gpd
gal/d/bdrm x unit = gpd

Retail gal/d/sf x sf = gpd
Office gal/d/sf x sf = gpd

=

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

451 Elmwood

x =

*use 1.8 peaking factor and assume a 12 hour day

x x =

x = Qpeak

Headlosses:
Qpeak = gpm
Pipe = C =
Length = LF 

∆ elev = 0 ft = psi
Loss through meter = 1 psi
Loss through RPZ = 12 psi

Total Losses = psi
Static Pressure = psi

= = psi

Residual Pressure 30" above 5th Floor
∆ elev = 60 ft = psi
Residual Pressure 30" above 5th Floor = psi

0.035
0.054

82 people

4.27

8,172 4.27 34,868 gpd

gpcd 82

110 2 *use 110 gallons per day per 1 bedroom unit
220 16 *use 220 gallons per day per 2 bedroom unit
330 5 1,650 *use 330 gallons per day per 3 bedroom unit
0.1 13,303 1,330 *use 0.1 gallons per day per square foot

13.0

12.0

22.47

gpd

4.00

C1.85 D4.866

1.8

25

25.98

(150)1.85 (4)4.866

0.00

Residual Pressure Following RPZ

gpd

gpm

38.0

HL =

1.18,172

(per City of Buffalo)51
51 - 13.0

22.47

(available after rpz & meter)

gpm

(approx. distance from tap to RPZ inside bldg)
140

0.00ft

gpm

=
10.44 L Q1.85

*use 110% of sewage demand

psi=
10.44(25)(26.62)1.85

= 0.01

12.49

Ductile Ironinch

8,990 gpm1day/12hr 1hr/60min

8,990

1 of

3,520

8,172Total Site Sanitary Demand:

Sanitary Sewage Demand Calculations:

0.1 14,521

220

gpd

12.49

1,452 *use 0.1 gallons per day per square foot

8,172 gpd 100

1Sheet:FAX (716) 842-0263

18.003
Elmwood Crossing
451 Elmwood Ave   Buffalo, NY

Date: 8/28/2018CARMINA WOOD MORRIS, D.P.C. Project No.:
Project Name:
Project Address:
Subject:

487 MAIN STREET, SUITE 500
BUFFALO, NEW YORK, 14203

(716) 842-3165



Storm Sewer System Drainage Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Existing Runoff 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





























Proposed Runoff 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





























Downstream Sanitary Sewer Capacity Analysis 
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Design Parameters @ 451 Elmwood: 
 (2)   1‐bdrm apartment @ 110 gpd/room   = 220 gpd 
 (16)  2‐bdrm apartment @ 220 gpd/room   = 3,520 gpd 
 (5)   3‐bdrm apartment @ 330 gpd/person  = 1,650 gpd 
 (13,303)  retail space @ 0.1 gpd/square foot    = 1,330 gpd 
 (14,521)  office space @ 0.1 gpd/square foot    = 1,542 gpd 
   

Total Sanitary Demand:            8,172 gpd  
  Peak Sanitary Demand (4.27 peaking factor):       34,814 gpd 

Using the peak sanitary demand and Manning’s Equation for flow within circular pipes, it 
has been determined that an 8” SDR‐35 PVC sanitary lateral will be adequate.  

  Capacity of 8” PVC @ 2.0%      =   2.230 cfs  
Peak Sanitary Demand of 34,814 gpd   =   0.054 cfs 

  Excess capacity within 8” PVC @ 2.0%  =   2.176 cfs 

Design Parameters @ 188 W. Utica: 
(20)  2‐bdrm townhouse @ 220 gpd/room  = 4,400 gpd 
   

Total Sanitary Demand:            4,400 gpd  
  Peak Sanitary Demand (4.33 peaking factor):       19,008 gpd 

Using the peak sanitary demand and Manning’s Equation for flow within circular pipes, it 
has been determined that an 8” SDR‐35 PVC sanitary lateral will be adequate. 

  Capacity of 8” PVC @ 2.0%      =   2.230 cfs  
Peak Sanitary Demand of 19,008 gpd   =   0.029 cfs 

  Excess capacity within 8” PVC @ 2.0%  =   2.201 cfs 

Design Parameters @ 204 W. Utica: 
 (12)  1‐bdrm apartment @ 110 gpd/room   = 1,320 gpd 
 (40)  2‐bdrm apartment @ 220 gpd/room   = 8,800 gpd 
 (6)   3‐bdrm apartment @ 330 gpd/person  = 1,980 gpd 
 (12,424)  retail space @ 0.1 gpd/square foot    = 1,242 gpd 
 (36,000)  grocery store @ 0.1 gpd/square foot   = 3,600 gpd 
   

Total Sanitary Demand:            16,942 gpd  
  Peak Sanitary Demand (4.17 peaking factor):       70,650 gpd 
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Using the peak sanitary demand and Manning’s Equation for flow within circular pipes, it 
has been determined that an 8” SDR‐35 PVC sanitary lateral will be adequate. 

  Capacity of 8” PVC @ 2.0%      =   2.230 cfs  
Peak Sanitary Demand of 70,650 gpd   =   0.109 cfs 

  Excess capacity within 8” PVC @ 2.0%  =   2.121 cfs 

The hydraulic loading rate is per “New York State Design Standards for Intermediate 
Wastewater Treatment Systems” March 5, 2014, NYSDEC.   

Below is an analysis of the monitored flow rates at four downstream sanitary nodes 
chosen by the Buffalo Sewer Authority.  It is to be noted that the entire proposed peak 
flow does not flow through all nodes until Node 3. Each node has been analyzed to 
account for only the portion of the project that will flow through it. See attached sanitary 
sewer demand calculations for how the proposed flow at each node was broken down. 

Downstream Sewer Capacity Analysis Summary: 

Node 1 – 310 West Utica (24”): 

  Weekday Peak Dry Weather: 
    Existing Peak Flow measured     =   0.294 cfs * 
    Elmwood Crossing Peak Flow     =   0.136 cfs ** 
    Proposed Peak Flow         =   0.430 cfs 

Weekend Peak Dry Weather: 
    Existing Peak Flow measured      =   0.334 cfs * 
    Elmwood Crossing Peak Flow     =   0.136 cfs ** 
    Proposed Peak Flow         =   0.470 cfs 

 
  Capacity of existing 24” brick @ 0.63% = 15.549 cfs (n=0.015) 

Conclusion:  The addition of the proposed sewage flow will not exceed the 
capacity of the existing 24” combined sewer.  The Elmwood Crossing 
Peak Flow value at Node 1 consists of the sanitary demand from the 
proposed developments at 188 W. Utica and 204 W. Utica only. 
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Node 2 – 390 West Utica (34”x25”): 

  Weekday Peak Dry Weather: 
    Existing Peak Flow measured     =   0.000 cfs * 
    Elmwood Crossing Peak Flow     =   0.136 cfs ** 
    Proposed Peak Flow         =   0.136 cfs 

Weekend Peak Dry Weather: 
    Existing Peak Flow measured      =   0.000 cfs * 
    Elmwood Crossing Peak Flow     =   0.136 cfs ** 
    Proposed Peak Flow         =   0.136 cfs 

 
  Capacity of existing 37.5”x25” egg shaped brick @ 0.30% = 21.95 cfs (n=0.015) 

Conclusion:  The addition of the proposed sewage flow will not exceed the 
capacity of the existing 37.5”x25” egg shaped combined sewer.  The 
Elmwood Crossing Peak Flow value at Node 2 consists of the sanitary 
demand from the proposed developments at 188 W. Utica and 204 W. 
Utica only. 

Node 3 – West Utica & Rhode Island (54”): 

  Weekday Peak Dry Weather: 
    Existing Peak Flow measured     =   0.429 cfs * 
    Elmwood Crossing Peak Flow     =   0.551 cfs ** 
    Proposed Peak Flow         =   0.980 cfs 

Weekend Peak Dry Weather: 
    Existing Peak Flow measured      =   0.528 cfs * 
    Elmwood Crossing Peak Flow     =   0.551 cfs ** 
    Proposed Peak Flow         =   1.079 cfs 

 
  Capacity of existing 54” RCP @ 0.25% = 106.427 cfs (n=0.012) 

Conclusion:  The addition of the proposed sewage flow will not exceed the 
capacity of the existing 54” storm relief sewer.  The Elmwood Crossing 
Peak Flow value at Node 3 consists of the entire Elmwood Crossing 
development. 

 

 



Elmwood Crossing 
Page 5 of 5   
10/12/2018 

 

Node 4 – 353 Bryant (42”): 

  Weekday Peak Dry Weather: 
    Existing Peak Flow measured     =   0.314 cfs * 
    Elmwood Crossing Peak Flow     =   0.433 cfs ** 
    Proposed Peak Flow         =   0.747 cfs 

Weekend Peak Dry Weather: 
    Existing Peak Flow measured      =   0.282 cfs * 
    Elmwood Crossing Peak Flow     =   0.433 cfs ** 
    Proposed Peak Flow         =   0.715 cfs 

 
  Capacity of existing 42” RCP @ 0.96% = 106.702 cfs (n=0.012) 

Conclusion:  The addition of the proposed sewage flow will not exceed the 
capacity of the existing 42” storm relief sewer.  The Elmwood Crossing 
Peak Flow value at Node 4 consists of the sanitary demand from the 
451 Elmwood and daycare proposed developments in addition to the 
existing buildings to be rehabilitated named Annex Building, Variety 
Tower, Tanner Building, Alfiero Building and Buildings ‘MH’ and ‘D’. 

 
Notes: 

Pipe slopes and materials provided by BSA 
Pipe sizes field verified by TECSmith 
1 MGD = 1.547 cfs 
*  Converted from measurements in TECSmith report dated 3/19/2018 
** Avg Sanitary Flow = 93,520 gpd = 0.145 cfs 
Using a Peaking factor of 3.82; Elmwood Crossing Peak Flow = 0.551 cfs 

SPP296 Analysis: 

The existing weir located at SPP296 has a wall height of 24”, existing flow depths were 
not provided at this SPP.  Interpolated flow from Node 3 indicated a flow depth of 
between 3.4” and 3.6” including the proposed Elmwood Crossing project peak flow 
demand.  There will still be approximately 20” of freeboard at the weir wall located at 
SPP296 with the addition of the proposed peak demand into the existing sewer system.  
Refer to the sanitary demand calculations. 



Sanitary Demand Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



451 Elmwood

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Office gal/d/sf x sf = gpd

= Average

Annex Building

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

= Average

Variety Tower

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Office gal/d/sf x sf = gpd
Hotel gal/d/room x room = gpd
Health gal/d/per x per = gpd

= Average

Alfiero Building

Office gal/d/sf x sf = gpd

= Average

MH Building

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

= Average

D Building

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

= Average

CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018
487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18

FAX (716) 842-0263 Sheet: 1 of 7

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

330 5 1,650 *use 330 gallons per day per 3 bedroom uni

110 2 220 *use 110 gallons per day per 1 bedroom uni
220 16 3,520 *use 220 gallons per day per 2 bedroom uni

Total Site Sanitary Demand: 8,172 gpd

0.1 13,303 1,330 *use 0.1 gallons per day per square foot
0.1 14,521 1,452 *use 0.1 gallons per day per square foot

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

110 12 1,320 *use 110 gallons per day per 1 bedroom uni
220 35 7,700 *use 220 gallons per day per 2 bedroom uni
330

Total Site Sanitary Demand: 10,010 gpd

110 3 330

3 990 *use 330 gallons per day per 3 bedroom uni

0.1 21,704 2,170 *use 0.1 gallons per day per square foot
110 94 10,340 *use 110 gallons per day per hotel room

*use 110 gallons per day per 1 bedroom uni
220 25 5,500 *use 220 gallons per day per 2 bedroom uni
330 9 2,970 *use 330 gallons per day per 3 bedroom uni

Total Site Sanitary Demand: 2,500 gpd

0.1 25,000 2,500 *use 0.1 gallons per day per square foot

*use 20 gallons per day per person

Total Site Sanitary Demand: 21,610 gpd

20 15 300

330 8 2,640 *use 330 gallons per day per 3 bedroom uni

Total Site Sanitary Demand: 8,030 gpd

110 19 2,090 *use 110 gallons per day per 1 bedroom uni
220 15 3,300 *use 220 gallons per day per 2 bedroom uni

Total Site Sanitary Demand: 5,390 gpd

110 15 1,650 *use 110 gallons per day per 1 bedroom uni
220 17 3,740 *use 220 gallons per day per 2 bedroom uni



Tanner Building

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd

= Average

125 Hodge - Daycare Building

Housing gal/d/bdrm x bdrm = gpd
Day Care gal/d/child x child = gpd

= Average

188 W. Utica

Housing gal/d/bdrm x bdrm = gpd

= Average

204 W. Utica

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Grocery gal/d/sf x sf = gpd

= Average

487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

FAX (716) 842-0263 Sheet: 2 of 7

330 8 2,640 *use 330 gallons per day per 3 bedroom uni

110 20 2,200 *use 110 gallons per day per 1 bedroom uni
220 31 6,820 *use 220 gallons per day per 2 bedroom uni

0.1 20,550

3,600

Total Site Sanitary Demand: 16,942 gpd

0.1

4,400

110 1 110 *use 110 gallons per day per 1 bedroom uni

Total Site Sanitary Demand: 13,715 gpd

*use 0.1 gallons per day per square foot2,055

Total Site Sanitary Demand: gpd

2,640 *use 20 gallons per day per child

220 20 4,400 *use 220 gallons per day per 2 bedroom uni

Total Site Sanitary Demand: 2,750 gpd

20 132

330 6 1,980 *use 330 gallons per day per 3 bedroom uni

110 12 1,320 *use 110 gallons per day per 1 bedroom uni
220 40 8,800 *use 220 gallons per day per 2 bedroom uni

36,000 *use 0.1 gallons per day per square foot
0.1 12,424 1,242 *use 0.1 gallons per day per square foot



451 Elmwood

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Office gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

188 W. Utica

Housing gal/d/bdrm x bdrm = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

0.019
0.029

44 people

4.33

4,400 4.32 19,008 gpd

Total Site Sanitary Demand: 4,400 gpd

4,400 gpd 100 gpcd 44

0.035
0.054

220 20 4,400 *use 220 gallons per day per 2 bedroom uni

82 people

4.27

8,172 4.26 34,814 gpd

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

8,172 gpd 100 gpcd 82

0.1 14,521 1,452 *use 0.1 gallons per day per square foot

Total Site Sanitary Demand: 8,172 gpd

330 5 1,650 *use 330 gallons per day per 3 bedroom uni
0.1 13,303 1,330 *use 0.1 gallons per day per square foot

110 2 220 *use 110 gallons per day per 1 bedroom uni
220 16 3,520 *use 220 gallons per day per 2 bedroom uni

FAX (716) 842-0263 Sheet: 3 of 7

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018
487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18



204 W. Utica

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Grocery gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

0.071
0.109

169 people

4.17

16,942 4.17 70,650 gpd

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

16,942 gpd 100 gpcd 169

0.1 36,000 3,600 *use 0.1 gallons per day per square foot

Total Site Sanitary Demand: 16,942 gpd

330 6 1,980 *use 330 gallons per day per 3 bedroom uni
0.1 12,424 1,242 *use 0.1 gallons per day per square foot

110 12 1,320 *use 110 gallons per day per 1 bedroom uni
220 40 8,800 *use 220 gallons per day per 2 bedroom uni

FAX (716) 842-0263 Sheet: 4 of 7

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018
487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18



Elmwood Crossing @ Node 1 & 2

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Grocery gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18
CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

FAX (716) 842-0263 Sheet: 5 of 7

110 12 1,320 *use 110 gallons per day per 1 bedroom uni
220 60 13,200 *use 220 gallons per day per 2 bedroom uni

0.1 12,424 1,242 *use 0.1 gallons per day per square foot
330 6 1,980 *use 330 gallons per day per 3 bedroom uni

0.1 36,000 3,600 *use 0.1 gallons per day per square foot

Total Site Sanitary Demand: 21,342 gpd

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

21,342 gpd 100 gpcd 213

0.088
0.136

213 people

4.14

21,342 4.13 88,144 gpd



Elmwood Crossing @ Node 3

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Hotel gal/d/room x room = gpd
Health gal/d/per x per = gpd
Day Care gal/d/child x child = gpd
Office gal/d/sf x sf = gpd
Retail gal/d/sf x sf = gpd
Grocery gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

18.003

Sanitary Sewage Calculations

Date: 8/28/2018
487 MAIN STREET, SUITE 500
BUFFALO, NEW YORK, 14203

CARMINA WOOD MORRIS, D.P.C. Project No.:
Project Name: Elmwood Crossing           rev. 9/18/18

Elmwood/Bryant/Utica/Hodge    Buffalo, NY

0.1 61,225 6,123

0.1 36,000 3,600
4,628

Sanitary Sewage Demand Calculations:

FAX (716) 842-0263

*use 0.1 gallons per day per square foot

*use 110 gallons per day per 1 bedroom uni110

of 7

110 94 10,340 *use 110 gallons per day per hotel room

6

*use 0.1 gallons per day per square foot
*use 20 gallons per day per child

0.1 46,277

gpd

935 people

93,520

Project Address:
Subject:(716) 842-3165
Sheet:

Total Site Sanitary Demand:

84 9,240

gpd 100 gpcd 935

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

300
2,640

3.82

93,520 3.81 356,312

gpd93,520

0.356
0.551

43,780 *use 220 gallons per day per 2 bedroom uni
330 39 12,870 *use 330 gallons per day per 3 bedroom uni

20
20 132

220 199

*use 0.1 gallons per day per square foot

*use 20 gallons per day per person15



Elmwood Crossing @ Node 4

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Hotel gal/d/room x room = gpd
Health gal/d/per x per = gpd
Day Care gal/d/child x child = gpd
Office gal/d/sf x sf = gpd
Retail gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18
CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

FAX (716) 842-0263 Sheet: 7 of 7

110 72 7,920 *use 110 gallons per day per 1 bedroom uni

110 94 10,340 *use 110 gallons per day per hotel room

139 30,580

0.1 33,853 3,385 *use 0.1 gallons per day per square foot

20 15 300 *use 20 gallons per day per person
20 132 2,640 *use 20 gallons per day per child

220
330

722 people

3.89

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

72,178 gpd 100 gpcd 722

Total Site Sanitary Demand: 72,178 gpd

0.1 61,225

0.280
0.433

*use 220 gallons per day per 2 bedroom uni
33 10,890 *use 330 gallons per day per 3 bedroom uni

72,178 3.88 280,050 gpd

6,123 *use 0.1 gallons per day per square foot
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TECsmith 
 

TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

Date:  March 19, 2018 
 
 
COMBINED SYSTEM DRY WEATHER FLOW CAPACITY STUDY – Summary Review 
 
Prepared For: Former Children’s Hospital - DS Capacity Analysis 
 
Christopher Wood 
487 Main Street, Suite 600  
 Buffalo, New York 14203  
 P:  (716) 842-3165 
 F:  (716) 842-0263 
 
Project Name: Former Children’s Hospital - DS Capacity Analysis 
 
Flow Monitoring Period:  February 16, 2018 to March 16, 2018  
 
Dry Week days Monitored:  February 22, February 26-27, March 5, March 8, March 12 
 
Dry Weekend days Monitored: February 17-18, February 24, March 3-4, March 10-11 
 
Number of Monitoring Nodes: Four (4) downstream manholes 
 
Node Locations and Descriptions: 
 

 Node 1 310 West Utica (24") 
 Node 2 390 West Utica (34"Hx25"W) 
 Node 3 West Utica & Rhode Island (54") 
 Node 4 353 Bryant (42") 

 
Summary Conclusion: 
 
Based on the data presented in this report, specifically the flow depth measurements recorded 
(see graphs below): 

 At no time did the flow depth exceed pipe diameter at any of the downstream monitoring 
points during the dry vents monitored.   

 At no time during the monitoring period did the flow at any point slow or stall which would 
have caused a backup or flooding at the manhole. 

 
 
 
 
 
 
 
 



TECsmith 
 

TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

Depth of Flow Capacity Summary:  
Depth of flow capacity is based on diameter of pipe.  See graphs below. 
 
 At no time during the monitoring period did depth of flow exceed pipe diameter at Node 1. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TECsmith 
 

TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

 
 At no time during the monitoring period did depth of flow exceed pipe diameter at Node 2. 
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Level (in.) Pipe Size (in.)



TECsmith 
 

TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

 
 

 At no time during the monitoring period did depth of flow exceed pipe diameter at Node 3. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TECsmith 
 

TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

 
 At no time during the monitoring period did depth of flow exceed pipe diameter at Node 4. 
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Level (in.) Pipe Size (in.)
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Design Parameters @ 451 Elmwood: 
 (2)   1‐bdrm apartment @ 110 gpd/room   = 220 gpd 
 (16)  2‐bdrm apartment @ 220 gpd/room   = 3,520 gpd 
 (5)   3‐bdrm apartment @ 330 gpd/person  = 1,650 gpd 
 (13,303)  retail space @ 0.1 gpd/square foot    = 1,330 gpd 
 (14,521)  office space @ 0.1 gpd/square foot    = 1,542 gpd 
   

Total Sanitary Demand:            8,172 gpd  
  Peak Sanitary Demand (4.27 peaking factor):       34,814 gpd 

Using the peak sanitary demand and Manning’s Equation for flow within circular pipes, it 
has been determined that an 8” SDR‐35 PVC sanitary lateral will be adequate.  

  Capacity of 8” PVC @ 2.0%      =   2.230 cfs  
Peak Sanitary Demand of 34,814 gpd   =   0.054 cfs 

  Excess capacity within 8” PVC @ 2.0%  =   2.176 cfs 

Design Parameters @ 188 W. Utica: 
(20)  2‐bdrm townhouse @ 220 gpd/room  = 4,400 gpd 
   

Total Sanitary Demand:            4,400 gpd  
  Peak Sanitary Demand (4.33 peaking factor):       19,008 gpd 

Using the peak sanitary demand and Manning’s Equation for flow within circular pipes, it 
has been determined that an 8” SDR‐35 PVC sanitary lateral will be adequate. 

  Capacity of 8” PVC @ 2.0%      =   2.230 cfs  
Peak Sanitary Demand of 19,008 gpd   =   0.029 cfs 

  Excess capacity within 8” PVC @ 2.0%  =   2.201 cfs 

Design Parameters @ 204 W. Utica: 
 (12)  1‐bdrm apartment @ 110 gpd/room   = 1,320 gpd 
 (40)  2‐bdrm apartment @ 220 gpd/room   = 8,800 gpd 
 (6)   3‐bdrm apartment @ 330 gpd/person  = 1,980 gpd 
 (12,424)  retail space @ 0.1 gpd/square foot    = 1,242 gpd 
 (36,000)  grocery store @ 0.1 gpd/square foot   = 3,600 gpd 
   

Total Sanitary Demand:            16,942 gpd  
  Peak Sanitary Demand (4.17 peaking factor):       70,650 gpd 
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Using the peak sanitary demand and Manning’s Equation for flow within circular pipes, it 
has been determined that an 8” SDR‐35 PVC sanitary lateral will be adequate. 

  Capacity of 8” PVC @ 2.0%      =   2.230 cfs  
Peak Sanitary Demand of 70,650 gpd   =   0.109 cfs 

  Excess capacity within 8” PVC @ 2.0%  =   2.121 cfs 

The hydraulic loading rate is per “New York State Design Standards for Intermediate 
Wastewater Treatment Systems” March 5, 2014, NYSDEC.   

Below is an analysis of the monitored flow rates at four downstream sanitary nodes 
chosen by the Buffalo Sewer Authority.  It is to be noted that the entire proposed peak 
flow does not flow through all nodes until Node 3. Each node has been analyzed to 
account for only the portion of the project that will flow through it. See attached sanitary 
sewer demand calculations for how the proposed flow at each node was broken down. 

Downstream Sewer Capacity Analysis Summary: 

Node 1 – 310 West Utica (24”): 

  Weekday Peak Dry Weather: 
    Existing Peak Flow measured     =   0.294 cfs * 
    Elmwood Crossing Peak Flow     =   0.136 cfs ** 
    Proposed Peak Flow         =   0.430 cfs 

Weekend Peak Dry Weather: 
    Existing Peak Flow measured      =   0.334 cfs * 
    Elmwood Crossing Peak Flow     =   0.136 cfs ** 
    Proposed Peak Flow         =   0.470 cfs 

 
  Capacity of existing 24” brick @ 0.63% = 15.549 cfs (n=0.015) 

Conclusion:  The addition of the proposed sewage flow will not exceed the 
capacity of the existing 24” combined sewer.  The Elmwood Crossing 
Peak Flow value at Node 1 consists of the sanitary demand from the 
proposed developments at 188 W. Utica and 204 W. Utica only. 
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Node 2 – 390 West Utica (34”x25”): 

  Weekday Peak Dry Weather: 
    Existing Peak Flow measured     =   0.000 cfs * 
    Elmwood Crossing Peak Flow     =   0.136 cfs ** 
    Proposed Peak Flow         =   0.136 cfs 

Weekend Peak Dry Weather: 
    Existing Peak Flow measured      =   0.000 cfs * 
    Elmwood Crossing Peak Flow     =   0.136 cfs ** 
    Proposed Peak Flow         =   0.136 cfs 

 
  Capacity of existing 37.5”x25” egg shaped brick @ 0.30% = 21.95 cfs (n=0.015) 

Conclusion:  The addition of the proposed sewage flow will not exceed the 
capacity of the existing 37.5”x25” egg shaped combined sewer.  The 
Elmwood Crossing Peak Flow value at Node 2 consists of the sanitary 
demand from the proposed developments at 188 W. Utica and 204 W. 
Utica only. 

Node 3 – West Utica & Rhode Island (54”): 

  Weekday Peak Dry Weather: 
    Existing Peak Flow measured     =   0.429 cfs * 
    Elmwood Crossing Peak Flow     =   0.551 cfs ** 
    Proposed Peak Flow         =   0.980 cfs 

Weekend Peak Dry Weather: 
    Existing Peak Flow measured      =   0.528 cfs * 
    Elmwood Crossing Peak Flow     =   0.551 cfs ** 
    Proposed Peak Flow         =   1.079 cfs 

 
  Capacity of existing 54” RCP @ 0.25% = 106.427 cfs (n=0.012) 

Conclusion:  The addition of the proposed sewage flow will not exceed the 
capacity of the existing 54” storm relief sewer.  The Elmwood Crossing 
Peak Flow value at Node 3 consists of the entire Elmwood Crossing 
development. 
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Node 4 – 353 Bryant (42”): 

  Weekday Peak Dry Weather: 
    Existing Peak Flow measured     =   0.314 cfs * 
    Elmwood Crossing Peak Flow     =   0.433 cfs ** 
    Proposed Peak Flow         =   0.747 cfs 

Weekend Peak Dry Weather: 
    Existing Peak Flow measured      =   0.282 cfs * 
    Elmwood Crossing Peak Flow     =   0.433 cfs ** 
    Proposed Peak Flow         =   0.715 cfs 

 
  Capacity of existing 42” RCP @ 0.96% = 106.702 cfs (n=0.012) 

Conclusion:  The addition of the proposed sewage flow will not exceed the 
capacity of the existing 42” storm relief sewer.  The Elmwood Crossing 
Peak Flow value at Node 4 consists of the sanitary demand from the 
451 Elmwood and daycare proposed developments in addition to the 
existing buildings to be rehabilitated named Annex Building, Variety 
Tower, Tanner Building, Alfiero Building and Buildings ‘MH’ and ‘D’. 

 
Notes: 

Pipe slopes and materials provided by BSA 
Pipe sizes field verified by TECSmith 
1 MGD = 1.547 cfs 
*  Converted from measurements in TECSmith report dated 3/19/2018 
** Avg Sanitary Flow = 93,520 gpd = 0.145 cfs 
Using a Peaking factor of 3.82; Elmwood Crossing Peak Flow = 0.551 cfs 

SPP296 Analysis: 

The existing weir located at SPP296 has a wall height of 24”, existing flow depths were 
not provided at this SPP.  Interpolated flow from Node 3 indicated a flow depth of 
between 3.4” and 3.6” including the proposed Elmwood Crossing project peak flow 
demand.  There will still be approximately 20” of freeboard at the weir wall located at 
SPP296 with the addition of the proposed peak demand into the existing sewer system.  
Refer to the sanitary demand calculations. 
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451 Elmwood

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Office gal/d/sf x sf = gpd

= Average

Annex Building

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

= Average

Variety Tower

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Office gal/d/sf x sf = gpd
Hotel gal/d/room x room = gpd
Health gal/d/per x per = gpd

= Average

Alfiero Building

Office gal/d/sf x sf = gpd

= Average

MH Building

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

= Average

D Building

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

= Average

CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018
487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18

FAX (716) 842-0263 Sheet: 1 of 7

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

330 5 1,650 *use 330 gallons per day per 3 bedroom uni

110 2 220 *use 110 gallons per day per 1 bedroom uni
220 16 3,520 *use 220 gallons per day per 2 bedroom uni

Total Site Sanitary Demand: 8,172 gpd

0.1 13,303 1,330 *use 0.1 gallons per day per square foot
0.1 14,521 1,452 *use 0.1 gallons per day per square foot

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

110 12 1,320 *use 110 gallons per day per 1 bedroom uni
220 35 7,700 *use 220 gallons per day per 2 bedroom uni
330

Total Site Sanitary Demand: 10,010 gpd

110 3 330

3 990 *use 330 gallons per day per 3 bedroom uni

0.1 21,704 2,170 *use 0.1 gallons per day per square foot
110 94 10,340 *use 110 gallons per day per hotel room

*use 110 gallons per day per 1 bedroom uni
220 25 5,500 *use 220 gallons per day per 2 bedroom uni
330 9 2,970 *use 330 gallons per day per 3 bedroom uni

Total Site Sanitary Demand: 2,500 gpd

0.1 25,000 2,500 *use 0.1 gallons per day per square foot

*use 20 gallons per day per person

Total Site Sanitary Demand: 21,610 gpd

20 15 300

330 8 2,640 *use 330 gallons per day per 3 bedroom uni

Total Site Sanitary Demand: 8,030 gpd

110 19 2,090 *use 110 gallons per day per 1 bedroom uni
220 15 3,300 *use 220 gallons per day per 2 bedroom uni

Total Site Sanitary Demand: 5,390 gpd

110 15 1,650 *use 110 gallons per day per 1 bedroom uni
220 17 3,740 *use 220 gallons per day per 2 bedroom uni



Tanner Building

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd

= Average

125 Hodge - Daycare Building

Housing gal/d/bdrm x bdrm = gpd
Day Care gal/d/child x child = gpd

= Average

188 W. Utica

Housing gal/d/bdrm x bdrm = gpd

= Average

204 W. Utica

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Grocery gal/d/sf x sf = gpd

= Average

487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

FAX (716) 842-0263 Sheet: 2 of 7

330 8 2,640 *use 330 gallons per day per 3 bedroom uni

110 20 2,200 *use 110 gallons per day per 1 bedroom uni
220 31 6,820 *use 220 gallons per day per 2 bedroom uni

0.1 20,550

3,600

Total Site Sanitary Demand: 16,942 gpd

0.1

4,400

110 1 110 *use 110 gallons per day per 1 bedroom uni

Total Site Sanitary Demand: 13,715 gpd

*use 0.1 gallons per day per square foot2,055

Total Site Sanitary Demand: gpd

2,640 *use 20 gallons per day per child

220 20 4,400 *use 220 gallons per day per 2 bedroom uni

Total Site Sanitary Demand: 2,750 gpd

20 132

330 6 1,980 *use 330 gallons per day per 3 bedroom uni

110 12 1,320 *use 110 gallons per day per 1 bedroom uni
220 40 8,800 *use 220 gallons per day per 2 bedroom uni

36,000 *use 0.1 gallons per day per square foot
0.1 12,424 1,242 *use 0.1 gallons per day per square foot



451 Elmwood

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Office gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

188 W. Utica

Housing gal/d/bdrm x bdrm = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

0.019
0.029

44 people

4.33

4,400 4.32 19,008 gpd

Total Site Sanitary Demand: 4,400 gpd

4,400 gpd 100 gpcd 44

0.035
0.054

220 20 4,400 *use 220 gallons per day per 2 bedroom uni

82 people

4.27

8,172 4.26 34,814 gpd

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

8,172 gpd 100 gpcd 82

0.1 14,521 1,452 *use 0.1 gallons per day per square foot

Total Site Sanitary Demand: 8,172 gpd

330 5 1,650 *use 330 gallons per day per 3 bedroom uni
0.1 13,303 1,330 *use 0.1 gallons per day per square foot

110 2 220 *use 110 gallons per day per 1 bedroom uni
220 16 3,520 *use 220 gallons per day per 2 bedroom uni

FAX (716) 842-0263 Sheet: 3 of 7

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018
487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18



204 W. Utica

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Grocery gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

0.071
0.109

169 people

4.17

16,942 4.17 70,650 gpd

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

16,942 gpd 100 gpcd 169

0.1 36,000 3,600 *use 0.1 gallons per day per square foot

Total Site Sanitary Demand: 16,942 gpd

330 6 1,980 *use 330 gallons per day per 3 bedroom uni
0.1 12,424 1,242 *use 0.1 gallons per day per square foot

110 12 1,320 *use 110 gallons per day per 1 bedroom uni
220 40 8,800 *use 220 gallons per day per 2 bedroom uni

FAX (716) 842-0263 Sheet: 4 of 7

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018
487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18



Elmwood Crossing @ Node 1 & 2

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Retail gal/d/sf x sf = gpd
Grocery gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18
CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

FAX (716) 842-0263 Sheet: 5 of 7

110 12 1,320 *use 110 gallons per day per 1 bedroom uni
220 60 13,200 *use 220 gallons per day per 2 bedroom uni

0.1 12,424 1,242 *use 0.1 gallons per day per square foot
330 6 1,980 *use 330 gallons per day per 3 bedroom uni

0.1 36,000 3,600 *use 0.1 gallons per day per square foot

Total Site Sanitary Demand: 21,342 gpd

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

21,342 gpd 100 gpcd 213

0.088
0.136

213 people

4.14

21,342 4.13 88,144 gpd



Elmwood Crossing @ Node 3

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Hotel gal/d/room x room = gpd
Health gal/d/per x per = gpd
Day Care gal/d/child x child = gpd
Office gal/d/sf x sf = gpd
Retail gal/d/sf x sf = gpd
Grocery gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

18.003

Sanitary Sewage Calculations

Date: 8/28/2018
487 MAIN STREET, SUITE 500
BUFFALO, NEW YORK, 14203

CARMINA WOOD MORRIS, D.P.C. Project No.:
Project Name: Elmwood Crossing           rev. 9/18/18

Elmwood/Bryant/Utica/Hodge    Buffalo, NY

0.1 61,225 6,123

0.1 36,000 3,600
4,628

Sanitary Sewage Demand Calculations:

FAX (716) 842-0263

*use 0.1 gallons per day per square foot

*use 110 gallons per day per 1 bedroom uni110

of 7

110 94 10,340 *use 110 gallons per day per hotel room

6

*use 0.1 gallons per day per square foot
*use 20 gallons per day per child

0.1 46,277

gpd

935 people

93,520

Project Address:
Subject:(716) 842-3165
Sheet:

Total Site Sanitary Demand:

84 9,240

gpd 100 gpcd 935

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

300
2,640

3.82

93,520 3.81 356,312

gpd93,520

0.356
0.551

43,780 *use 220 gallons per day per 2 bedroom uni
330 39 12,870 *use 330 gallons per day per 3 bedroom uni

20
20 132

220 199

*use 0.1 gallons per day per square foot

*use 20 gallons per day per person15



Elmwood Crossing @ Node 4

Housing gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd
gal/d/bdrm x bdrm = gpd

Hotel gal/d/room x room = gpd
Health gal/d/per x per = gpd
Day Care gal/d/child x child = gpd
Office gal/d/sf x sf = gpd
Retail gal/d/sf x sf = gpd

= Average

Find Peak Sanitary Demand:

Peaking Factor based on Population:
Total demand: / = per capita

Population (P) =

Peaking Factor : (18 +PP where P is in thousands

Peaking Factor =

Peak Sanitary Demand = X =
= MGD
= cfs

487 MAIN STREET, SUITE 500 Project Name: Elmwood Crossing           rev. 9/18/18
CARMINA WOOD MORRIS, D.P.C. Project No.: 18.003 Date: 8/28/2018

Sanitary Sewage Demand Calculations:

BUFFALO, NEW YORK, 14203 Project Address: Elmwood/Bryant/Utica/Hodge    Buffalo, NY
(716) 842-3165 Subject: Sanitary Sewage Calculations

FAX (716) 842-0263 Sheet: 7 of 7

110 72 7,920 *use 110 gallons per day per 1 bedroom uni

110 94 10,340 *use 110 gallons per day per hotel room

139 30,580

0.1 33,853 3,385 *use 0.1 gallons per day per square foot

20 15 300 *use 20 gallons per day per person
20 132 2,640 *use 20 gallons per day per child

220
330

722 people

3.89

* The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment Systems” 2014, NYSDEC.

72,178 gpd 100 gpcd 722

Total Site Sanitary Demand: 72,178 gpd

0.1 61,225

0.280
0.433

*use 220 gallons per day per 2 bedroom uni
33 10,890 *use 330 gallons per day per 3 bedroom uni

72,178 3.88 280,050 gpd

6,123 *use 0.1 gallons per day per square foot







Sanitary Sewer Capacity Analysis 



Date Rain2

FLOW PEAK FLOW PEAK FLOW PEAK FLOW PEAK FLOW PEAK FLOW PEAK FLOW PEAK FLOW PEAK (inches)
 (GAL x 1,000) (MGD) LEVEL (IN) (GAL x 1,000) (MDG) LEVEL (IN) (GAL x 1,000) (MDG) LEVEL (IN) (GAL x 1,000) (MDG) LEVEL (IN)

2/16/2018 99.320 0.282 4.577 0.000 0.000 14.046 179.727 0.445 4.058 66.314 0.187 2.217 0.04
2/17/2018 141.843 0.206 3.619 0.000 0.000 13.894 259.281 0.341 2.071 105.044 0.153 1.942 0
2/18/2018 127.741 0.183 3.392 0.000 0.000 13.726 178.007 0.244 1.832 93.557 0.154 1.997 0
2/19/2018 485.040 3.370 13.339 0.000 0.000 15.173 641.926 3.641 7.455 664.423 4.920 7.593 0.82
2/20/2018 409.581 2.225 11.079 0.000 0.000 14.722 960.499 3.040 6.463 734.193 3.056 5.794 0.59
2/21/2018 152.156 0.305 4.801 23.056 2.213 14.006 276.229 0.441 2.376 193.593 0.579 3.402 0.07
2/22/2018 113.213 0.149 3.157 0.000 0.000 13.721 200.185 0.277 1.884 116.950 0.203 2.086 0
2/23/2018 153.748 3.021 13.245 0.000 0.000 14.666 265.683 2.422 5.887 258.951 4.036 6.842 0.24
2/24/2018 119.564 0.180 3.438 0.000 0.000 13.708 203.512 0.261 1.800 112.294 0.161 1.931 0
2/25/2018 168.884 0.760 7.533 0.000 0.000 13.934 250.689 0.826 3.147 212.708 1.316 4.484 0.13
2/26/2018 111.971 0.150 3.378 0.000 0.000 13.611 181.254 0.243 1.762 101.675 0.193 2.035 0
2/27/2018 107.089 0.146 3.204 0.000 0.000 13.613 133.014 0.178 1.574 93.336 0.145 1.888 0
2/28/2018 100.645 0.133 3.229 -13.698 0.000 13.645 130.554 0.196 1.603 95.592 0.142 1.876 0.03
3/1/2018 70.591 0.144 3.262 0.000 0.000 13.602 139.073 0.211 1.778 90.068 0.161 1.916 0.43
3/2/2018 115.401 0.232 3.932 0.000 0.000 13.821 212.020 0.344 2.122 163.513 0.330 2.664 0.83
3/3/2018 106.417 0.216 3.787 0.000 0.000 13.765 207.304 0.291 1.878 122.808 0.179 2.066 0
3/4/2018 73.587 0.175 3.716 0.000 0.000 13.821 204.971 0.324 2.016 109.253 0.182 2.076 0
3/5/2018 75.323 0.173 3.442 0.000 0.000 13.708 182.400 0.245 1.774 99.306 0.153 2.044 0
3/6/2018 82.481 0.152 3.160 0.000 0.000 13.708 161.794 0.197 1.672 99.836 0.139 2.037 0.01
3/7/2018 111.700 0.244 4.015 0.000 0.000 13.708 170.326 0.214 1.725 99.367 0.166 2.058 0.01
3/8/2018 94.636 0.143 3.205 0.000 0.000 13.708 180.691 0.225 1.778 95.665 0.150 1.943 0
3/9/2018 112.398 0.191 3.504 0.000 0.000 13.727 168.611 0.233 1.785 96.341 0.168 2.059 0.02
3/10/2018 126.029 0.201 3.454 0.000 0.000 13.669 172.016 0.222 1.818 97.064 0.160 2.054 0
3/11/2018 120.810 0.182 3.229 0.000 0.000 13.666 167.799 0.249 1.857 88.043 0.139 1.986 0
3/12/2018 109.783 0.190 3.287 0.000 0.000 13.821 164.092 0.239 1.851 90.140 0.130 1.976 0
3/13/2018 116.789 0.177 3.112 0.000 0.000 13.666 158.541 0.213 1.781 94.016 0.143 1.981 0.13
3/14/2018 125.835 0.210 3.512 0.000 0.000 13.990 179.481 0.276 2.070 117.461 0.251 2.629 0.2
3/15/2018 121.091 0.202 3.185 0.000 0.000 13.934 183.248 0.277 2.023 114.452 0.184 2.158 0.13
3/16/2018 38.296 0.122 2.600 0.000 0.000 13.765 70.597 0.219 1.814 38.927 0.132 1.877 0.01

--- --- --- --- --- --- --- --- --- --- --- --- --- 0.01
Yellow Highlights are Dry Weather Week Days

Blue Highlights are Dry Weather Weekend Days

Node 4
353 Bryant (42")

Node 1 Node 2 Node 3
310 West Utica (24") 390 West Utica (34"Hx25"W) West Utica & Rhode Island (54")



TECsmith 
 

TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

Date:  March 19, 2018 
 
 
COMBINED SYSTEM DRY WEATHER FLOW CAPACITY STUDY – Summary Review 
 
Prepared For: Former Children’s Hospital - DS Capacity Analysis 
 
Christopher Wood 
487 Main Street, Suite 600  
 Buffalo, New York 14203  
 P:  (716) 842-3165 
 F:  (716) 842-0263 
 
Project Name: Former Children’s Hospital - DS Capacity Analysis 
 
Flow Monitoring Period:  February 16, 2018 to March 16, 2018  
 
Dry Week days Monitored:  February 22, February 26-27, March 5, March 8, March 12 
 
Dry Weekend days Monitored: February 17-18, February 24, March 3-4, March 10-11 
 
Number of Monitoring Nodes: Four (4) downstream manholes 
 
Node Locations and Descriptions: 
 

 Node 1 310 West Utica (24") 
 Node 2 390 West Utica (34"Hx25"W) 
 Node 3 West Utica & Rhode Island (54") 
 Node 4 353 Bryant (42") 

 
Summary Conclusion: 
 
Based on the data presented in this report, specifically the flow depth measurements recorded 
(see graphs below): 

 At no time did the flow depth exceed pipe diameter at any of the downstream monitoring 
points during the dry vents monitored.   

 At no time during the monitoring period did the flow at any point slow or stall which would 
have caused a backup or flooding at the manhole. 

 
 
 
 
 
 
 
 



TECsmith 
 

TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

Depth of Flow Capacity Summary:  
Depth of flow capacity is based on diameter of pipe.  See graphs below. 
 
 At no time during the monitoring period did depth of flow exceed pipe diameter at Node 1. 
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TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

 
 At no time during the monitoring period did depth of flow exceed pipe diameter at Node 2. 
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TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

 
 

 At no time during the monitoring period did depth of flow exceed pipe diameter at Node 3. 
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TECSMITH, Inc. 
PO Box 383  

Elma, New York 14059-0383 
Tel: 716-687-1418 

 Fax: 716-655-3369  

water and wastewater monitoring specialists 

 
 At no time during the monitoring period did depth of flow exceed pipe diameter at Node 4. 
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Former Children's Hospital Node 1
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Former Children's Hospital Node 2
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Former Children's Hospital Node 3
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Former Children's Hospital Node 4
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Please check the following as a follow-up to your request:  

For more information, please call Fouad Arab (UFPO Mark-outs) at (716) 851-4747x124 or send 

an e-mail to farab@city-buffalo.com. 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

PIPE INFORMATION:  

 

 

 

 

 

 

VALVE INFORMATION: 

 

ID Location Street From Street To Date installed Diameter

P_14456 Elmwood Ave W.S., S side of Bryant St. N side of Bryant St. 1/1/1939 8 7½ ft W to 3 ft E of W curb 

P_15679 Bryant St 120 ft W of W curb Elmwood Ave Elmwood Ave. 1/1/1997 8 5 ft to 4 ft S of N curb

P_16198 Elmwood Ave W.S., N side of Bryant St. S side of Hodge Ave. 01/01/1893 6 3 ft E of W curb

P_16544 Elmwood Ave W.S., S side of Bryant St. N side of Bryant St. 1/1/1939 8 7½ ft W to 3 ft E of W curb

Location Description

ID X coord (ft) Y coord (ft) Status

V_23831_S 1069565.85 1060127.17 PRIVATE 4"SP combo supply for #448, 94'N 6"E N/W cor Bryant

V_23832_S 1069556.41 1060127.09 PRIVATE 4" Fire Supply for #448, 4'6" S of N

V_23833_S 1069556.52 1060121.23 PRIVATE 2" Dom. Supply for #448, 6'6" N of S curb.

VB Location


























	FEIS Appendix E
	AppendixEDOEPortfoliomanager

